Brigham Young University

BYU ScholarsArchive
International Congress on Environmental
Modelling and Software

8th International Congress on Environmental
Modelling and Software - Toulouse, France July 2016

Jul 11th, 11:30 AM - Jun 11th, 11:50 AM

Using scenario analysis to investigate uncertainty in water
resource management
Baihua Fu
National Centre for Groundwater Research and Training (NCGRT), Australian National University,
baihua.fu@anu.edu.au

Joseph Guillaume
Water & Development Research Group (WDRG), Aalto University, joseph.guillaume@aalto.fi

Mike Asher
National Centre for Groundwater Research and Training (NCGRT) and Fenner School of Environment and
Society, Australian National University, michael.james.asher@gmail.com

Tony Jakeman
National Centre for Groundwater Research and Training (NCGRT) and Fenner School of Environment and
Society, Australian National University, tony.jakeman@anu.edu.au

Follow this and additional works at: https://scholarsarchive.byu.edu/iemssconference
Part of the Civil Engineering Commons, Data Storage Systems Commons, Environmental Engineering
Commons, Hydraulic Engineering Commons, and the Other Civil and Environmental Engineering
Commons

Fu, Baihua; Guillaume, Joseph; Asher, Mike; and Jakeman, Tony, "Using scenario analysis to investigate
uncertainty in water resource management" (2016). International Congress on Environmental Modelling
and Software. 20.
https://scholarsarchive.byu.edu/iemssconference/2016/Stream-B/20

This Event is brought to you for free and open access by the Civil and Environmental Engineering at BYU
ScholarsArchive. It has been accepted for inclusion in International Congress on Environmental Modelling and
Software by an authorized administrator of BYU ScholarsArchive. For more information, please contact
scholarsarchive@byu.edu, ellen_amatangelo@byu.edu.

International Environmental Modelling and Software Society (iEMSs)
8th International Congress on Environmental Modelling and Software
Toulouse, France, Sabine Sauvage, José-Miguel Sánchez-Pérez, Andrea Rizzoli (Eds.)
http://www.iemss.org/society/index.php/iemss-2016-proceedings

Using scenario analysis to investigate uncertainty in
water resource management
Baihua Fua, Joseph Guillaumeb, Mike Asherc, Tony Jakemand
National Centre for Groundwater Research and Training (NCGRT) and Fenner School of
Environment and Society, Australian National University, Canberra, ACT 0200, Australia,
baihua.fu@anu.edu.au
b: Water & Development Research Group (WDRG), Aalto University, Finland,
joseph.guillaume@aalto.fi
c: National Centre for Groundwater Research and Training (NCGRT) and Fenner School of
Environment and Society, Australian National University, Canberra, ACT 0200, Australia,
michael.james.asher@gmail.com
d: National Centre for Groundwater Research and Training (NCGRT) and Fenner School of
Environment and Society, Australian National University, Canberra, ACT 0200, Australia,
Tony.Jakeman@anu.edu.au
a:

Abstract:
Water resource management is a challenging task due to the complexity and uncertainty of the
environmental systems and challenges of addressing multiple stakeholder perspectives. A crucial issue
is therefore in specifically understanding if and how we can make decisions under such deep
uncertainty.
We examined this issue in a case study which estimates groundwater sustainability, farm profit and
ecological outcomes of many drivers (e.g. climate change, water policy, farm practices). An integrated
model was developed for this purpose. It encompasses a surface and groundwater model, water
allocation rules, a farm decision and crop model and an ecology model. Scenarios were generated to
assess uncertainty in model assumptions (e.g. climate, crop price, water requirements of the ecosystem)
and opportunities for interventions (e.g. water allocation rules, adoption of efficient irrigation techniques),
accounting for stakeholder values in assessing the trade-offs between three outcomes/entities environment, farm profit and groundwater sustainability. In general we selected upper and lower bounds
for the uncertainty variables.
We found that the dominant uncertainties affecting outcomes are climate and market conditions, and
four climate-market clusters were identified. Robust interventions could not be identified given the
climate and market uncertainties, although analysis of scenarios within each climate-market cluster
helped identify vulnerabilities and opportunities for joint interventions by surface water managers,
groundwater managers and farmers. For example, under dry climate conditions and high crop prices,
combinations of water allocation and flood irrigation efficiency measures are most effective in achieving
multiple outcomes under uncertainty. This study demonstrates how analysis of scenarios can be used
to identify patterns (here with clustering), diagnose the effect of state of knowledge and interventions on
outcomes (e.g. using meta-modelling) and hence feed into deliberation processes (e.g. with iterative
discovery).
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